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ABSTRACT
In this research works, the concept of fuzzy soft multi relation is motivated and its fundamental properties are
to be studied. Here we present the inverse of a fuzzy soft multi relation and some fundamental properties in
regards to with these ideas are investigated. Also, we examine reflexive, symmetric and transitive fuzzy soft
multi relations with numerical samples and study the effect of inverse on these various types of fuzzy soft multi
relations.
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1. Introduction
The majority of the problems in software engineering, computer
science, medi-cal science, economics, environments and so on
have different uncertainties. In 1999, Molodstov [1] started
the idea of soft set theory as a numerical model for managing
uncertainties. Research works on soft set theory are advancing
quick-ly. Maji et al. [2]-[3] characterized a few operations on
soft set theory and stud-ied its application in decision making
problem. In light of the examination of a few operations on
soft sets, Ali et al. [4] introduced some new mathematical op-
erations for soft sets. Consolidating soft sets with fuzzy sets
[5], Maji et al. [6] characterized fuzzy soft sets. Alkhazaleh
and other [7] - [11] as a speculation of Molodtsov’s soft set,
displayed the meaning of a soft multiset and concentrated on its
fundamental operations, for example, union, intersection, com-
plement, so on furthermore, characterized the some algebraic
and topological structure on soft multi sets. In 2012 Alkhazaleh
and Salleh [12] presented the idea of fuzzy soft multi set theory
and as of late Mukherjee and Das [13]-[14] considered some
new results on these sets and characterized the topological struc-
ture on fuzzy soft multisets. Also, they studied the application
of fuzzy soft multisets in their papers [15]-[16].
Actually, every one of these ideas having a decent applica-
tion in different con-trols and genuine issues is presently getting
force. Yet, it is seen that every one of these speculations has
their own challenges that is the reason in this paper, we are going
to study the idea of relations in the fuzzy soft multi set, which
is another new numerical device for managing instabilities and
obscure ideas.
The idea of fuzzy relation on a set was characterized by
Zadeh [17] and a few creators have thought of it as further.
Recently Mukherjee and Das [18] introduced the concept of
relation on intuitionistic fuzzy soft multisets. In this paper, we
characterize the product of two fuzzy soft multi sets and present
the idea of fuzzy soft multi relation. Also, we present the inverse
of a fuzzy soft multi relation and some fundamental properties
in regards to with these ideas are investigated. Likewise, we
examine their properties and talk about reflexive, symmetric and
transitive fuzzy soft multi relations with illustrations and study
the effects of in-verse on these various types of fuzzy soft multi
relations.
2. Preliminary Notes
In this area, we review some fundamental thoughts on soft set
theory and fuzzy soft multi set theory. Let U be a beginning
universe and E be a set of parameters. Let P(U) indicates the
power set of U and A⊆ E.
Definition 2.1[9]
A pair (F,A) is called a soft set over U , where F is a mapping
given by F : A→ P(U).
Definition 2.2[[3], [14]]
Let {Ui : i ∈ I} be a collection of universes such that ⋂i∈IUi = /0
and let {EUi : i ∈ I} be a collection of sets of parameters. Let
U = ∏i∈I FS(Ui) where FS(Ui) denotes the set of all fuzzy
subsets of Ui, E =∏i∈I EUi and A ⊆ E. A pair (F,A) is called
a fuzzy soft multi set over U , where F : A→U is a mapping
given by ∀e ∈ A,
F(e) =
({
u
µF(e)(u)
: u ∈Ui
}
: i ∈ I
)
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Definition 2.3[3]
For any FSM-set (F,A), where A ⊆ E and E is a situated of
parameters. A couple (eUi, j ,FeUi, j ) is known as a Ui-fuzzy soft
multiset part (Ui-FSMS-part) of (F,A) on U , ∀eUi, j ∈ a and
FeUi, j ⊆ F(A) is an approximate value set, where a ∈ A, i, j ∈ A.
Definition 2.4[3] A fuzzy soft multi set (F,A) over U is called
a null fuzzy soft multi set, denoted by (F,A)ϕ , if all the fuzzy
soft multi set parts of (F,A) equals ϕ .
Definition 2.5[3]
A fuzzy soft multi set (F,A) over U is called an absolute fuzzy
soft multi set, de-noted by (F,A)U , if (eUi, j ,FeUi, j ) =Ui,∀i.
Definition 2.6[14]
A fuzzy soft multi set (F, A) over U is called fuzzy soft multi
subset of a fuzzy soft multi set (G,B) if
(a) A⊆ B and
(b) ∀e∈A, F(e)⊆G(e)⇔ µF(e)(u)≤ µG(e)(u), ∀u∈Ui, i∈
I.
This relationship is denoted (F,A) ∈ ⊆˜(G,B)
Definition 2.7 [10]
Two fuzzy soft multi sets (F,A) and (G,B) over U are called
equal if (F,A) is FSM-subset of (G,B) and (G,B) is fuzzy soft
multi subset of (F,A).
Definition 2.8[14]
The complement of a fuzzy soft multi set (F,A) over U is de-
noted by (F,A)c and is defined by (F,A)c = (Fc,A), where
∀e ∈ A
Fc(e) =
({
u
1−µF(e)(u)
: u ∈Ui
}
: i ∈ I
)
.
3. Fuzzy Soft Multi Relations
In this segment, we characterize product of two fuzzy soft multi
sets and present the idea of relations in fuzzy soft multi sets.
The thoughts of null relation and ab-solute relation are to be
characterized.
3.1 Product of Two fuzzy soft multi sets
The product (F,A)× (G,B) of two fuzzy soft multi sets (F,A)
and (G,B) over U is a fuzzy soft multi set (H,A×B) where H
is mapping given by H : A×B→U and ∀(a,b) ∈ A×B
H(a,b) = ∩(F(a),G(b))
=
({
u
min{µF(a)(u),µG(b)(u)} : u ∈Ui
}
: i ∈ I
)
Table 1. Fuzzy soft multi set (F,A)
(F,A) a1 a2 a3
h1 0.7 0.5 0.3
h2 0.3 0.1 0.7
h3 0.7 0.3 0.5
c1 0.7 0.3 0.6
c2 0.4 0.4 0.4
Table 2. Fuzzy soft multi set (G,B)
(G,B) b1 b2
h1 0.5 0.3
h2 0.7 0.5
h3 0.3 0.5
c1 0.4 0.7
c2 0.7 0.4
Example 3.2
Give us a chance to consider two universes U1 = {h1, h2, h3},
U2 = {c1, c2} . Let {EU1 , EU2} be a collection of sets of de-
cision parameters related to the above universes, where EU1 =
{eU1,1, eU1,2} , EU2 = {eU2,1, eU2,2}. LetU =∏2i=1FS(Ui), E =
∏2i=1EUi and A,B⊆E, such that A= {a1 =(eU1,1, eU2,1),a2 =
(eU1,1, eU2,2), a3 =(eU1,2, eU2,2)} and B= {b1 =(eU1,2, eU2,1), b2 =
(eU1,2, eU2,2)}
3.2 Fuzzy Soft Multi Relation
Let (F,A) be a fuzzy soft multi set over U . Then a fuzzy soft
multi relation R on (F,A) will be a fuzzy soft multi subset of
the product set (F,A)× (F,A) and is characterized as a couple
(R,A×A), where R is mapping given by R : A×A→U . The
collection of all fuzzy soft multi relations R on (F,A) over U is
indicated by FSMRU (F,A).
Example 3.4
Consider the fuzzy soft multi set (F,A) given in Table 1, then a
fuzzy soft multi relation R on (F,A) is given by in Table 4.
Table 3. The product set (H,A×B):
(a1,b1) (a1,b2) (a2,b1) (a2,b2) (a3,b1) (a3,b2)
h1 0.5 0.3 0.5 0.3 0.3 0.3
h2 0.3 0.3 0.1 0.1 0.7 0.5
h3 0.3 0.5 0.3 0.3 0.3 0.5
c1 0.4 0.7 0.3 0.3 0.6 0.6
c2 0.4 0.4 0.4 0.4 0.4 0.4
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Table 4. Fuzzy soft multi relation R
R (a1,a1) (a1,a2) (a1,a3) (a2,a1) (a2,a2) (a2,a3) (a3,a1) (a3,a2) (a3,a3)
h1 0.6 0.4 0.3 0.5 0.4 0.3 0.3 0.3 0.3
h2 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.1 0.6
h3 0.5 0.3 0.5 0.3 0.3 0.3 0.5 0.3 0.5
c1 0.7 0.3 0.6 0.3 0.3 0.3 0.2 0.3 0.6
c2 0.4 0.4 0.4 0.2 0.4 0.4 0.2 0.4 0.2
Definition 3.5
Let R1, R2 ∈ FSMRU (F,A), then we define for (a,b) ∈ A×A,
(i) R1 ≤ R2 if and only if R1(a,b)⊆ R2(a,b), for (a,b) ∈ A×A.
(ii) R1 ∨R2 as (R1 ∨R2)(a,b) = R1(a,b)∪R1(a,b), where ∪
denotes the fuzzy union.
(iii) R1 ∧R2 as (R1 ∧R2)(a,b) = R1(a,b)∩R2(a,b), where ∩
denotes the fuzzy intersection.
(iv) Rc1 as R
c
1(a,b) = C[R1(a,b)], where C denotes the fuzzy
complement.
Result 3.6
For three fuzzy soft multi relations R1, R2, R3 ∈ FSMRU (F,A),
the following properties hold:
1. De Morgan Laws:
(a) (R1∨R2)C = RC1 ∧RC2 .
(b) (R1∧R2)C = RC1 ∨RC2 .
2. Associative Laws:
(a) R1∨ (R2∨R3) = (R1∨R2)∨R3
(b) R1∧ (R2∧R3) = (R1∧R2)∧R3
3. Distributive Laws:
(a) (a) R1∧ (R2∨R3) = (R1∧R2)∨ (R1∧R3)
(b) (b) R1∨ (R2∧R3) = (R1∨R2)∧ (R1∨R3)
Definition 3.7
A null fuzzy soft multi relation RΦ ∈ IFSMR(F,A) is defined
as RΦ = (RΦ,A× A)Φ where (RΦ,A× A)Φ is the null fuzzy
soft multi set and an absolute fuzzy soft multi relation RU ∈
FSMRU (F,A) is defined as RU = (RU ,A×A)U where (RU ,A×
A)U is the absolute fuzzy soft multi set.
Remark 3.8
For any fuzzy soft multi relation R ∈ FSMRU (F,A), we have
(i) R∨RΦ = R
(ii) R∧RΦ = RΦ
(iii) R∨RU = RU
(iv) R∧RU = R
4. Inverse of fuzzy soft multi relation
In this section, we introduced the inverse of fuzzy soft multi re-
lation and study some important properties regarding the above
concept and some basic properties regarding with these concepts
are investigated.
Definition 4.1
Let R ∈ IFSMR(F,A) be a fuzzy soft multi relation on (F,A).
Then R−1 is defined as ∀,b ∈ A, R−1(a,b) = R(b,a), i.e.
µR−1(a,b)(u) = µR(a,b)(u), ∀i ∈ I
Example 4.2
If we consider the fuzzy soft multi relation R as in Table 4, then
R−1 is given by as in Table 5.
Proposition 4.3
If R be a fuzzy soft multi relation on (F,A), then R−1 is also a
fuzzy soft multi relation on (F,A).
Proof:
R−1(a,b) = R(b,a)⊆ F(b)∩F(a) = F(a)∩F(b) ∀a,b∈ A, i.e.
R−1(a,b)⊆F(a)∩F(b) ∀a,b∈A, implies R−1 is a FSM-subset
of the product set (F,A)× (F,A) and hence R−1 is a fuzzy soft
multi relation on (F,A).
Proposition 4.4
If R1 and R2 be two fuzzy soft multi relations on (F,A), then
1. (R−11 )
−1 = R1
2. R1 ⊆ R2→ R−11 ⊆ R−12
Proof:
Let us consider R1 and R2 be two fuzzy soft multi relations on
(F,A), then ∀a,b ∈ A,
1. (R−11 )
−1(a,b) = R−11 (b,a) = R1(a,b). Hence (R
−1
1 )
−1 =
R1
2. R1(a,b) ⊆ R2(a,b) ⇒ R−11 (b,a) ⊆ R−12 (b,a) ⇒ R−11 ⊆
R−12
Proposition 4.5
If R1 and R2 be two fuzzy soft multi relations on (F,A), then
(a) (R1∨R2)−1 = R−11 ∨R−12
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Table 5. R−1
R−1 (a1,a1) (a1,a2) (a1,a3) (a2,a1) (a2,a2) (a2,a3) (a3,a1) (a3,a2) (a3,a3)
h1 0.6 0.5 0.3 0.4 0.4 0.3 0.3 0.3 0.3
h2 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.1 0.6
h3 0.5 0.3 0.5 0.3 0.3 0.3 0.5 0.3 0.5
c1 0.7 0.3 0.2 0.3 0.3 0.3 0.6 0.3 0.6
c2 0.4 0.2 0.2 0.4 0.4 0.4 0.4 0.4 0.2
Table 6. Fuzzy soft multi-set (F,A)
(F,A) a b c
h1 1 1 1
h2 1 1 1
h3 1 1 1
c1 1 1 1
c2 1 1 1
(b) (R1∧R2)−1 = R−11 ∧R−12
Proof :
Let us consider R1 and R2 be two fuzzy soft multi relations on
(F,A), then ∀a,b ∈ A
(R1∨R2)−1(a,b) = (R1∨R2)(b,a) = R1(b,a)∨R2(b,a)
= R−11 (a,b)∨R2−1(a,b) = (R−11 ∨R−12 )(a,b)
Hence (R1 ∨R2)−1 = R−11 ∨R−12 . Similarly we can be proved
the other.
5. Various Types of fuzzy soft multi rela-
tions and Their Properties
Definition 5.1
A fuzzy soft multi relation R ∈ FSMRU (F,A) is known as re-
flexive if µR(a,a)(u) = 1, ∀u ∈Ui, ∀i ∈ I and ∀a ∈ A.
Example 5.2
Give us a chance to consider two universes U1 = {h1,h2,h3},
U2 = {c1,c2}. Let {EU1 ,EU2} be a collection of sets of deci-
sion parameters related to the above universes, where EU1 =
{eU1,1,eU1,2,eU1,3} and EU2 = {eU2,1,eU2,2}. LetU =∏2i=1FS(Ui),
E =∏2i=1EUi and A⊆ E, such that A= {a= (eU1,1,eU2,1),b=
(eU1,1,eU2,2),c= (eU1,2,eU2,1)}
Then the fuzzy soft multi relation (R,A×A) on (F,A) as in
Table 6, is a reflexive fuzzy soft multi relation on (F,A).
Proposition 5.3
R is reflexive on (F,A) if and only if R−1 is reflexive.
Proof :
Let us consider R is reflexive relation on (F,A). Then ∀(a,a) ∈
A×A
µR−1(a,a)(u) = µR(a,a)(u) = 1, ∀u ∈Ui, ∀i ∈ I.
Thus R−1 is reflexive relation on (F,A).
Conversely, let R−1 is reflexive relation on (F,A). Then ∀(a,a)∈
A×A
µR(a,a)(u) = µR−1(a,a)(u) = 1, ∀u ∈Ui, ∀i ∈ I.
Thus R is reflexive relation on (F,A).
Definition 5.4
A fuzzy soft multi relation R ∈ FSMPU (F,A) is said to be sym-
metric if
µR(a,b)(u) = µR(b,a)(u), ∀u ∈Ui, ∀i ∈ I and ∀a ∈ A.
Example 5.5
Consider the fuzzy soft multi set (F,A) as in Table 1. Then the
relation R be characterized as in Table 8, is a symmetric fuzzy
soft multi relation on (F,A).
Proposition 5.6
R is symmetric fuzzy soft multi relation on (F,A) if and only if
R−1 is symmetric.
Proof:
Let us consider R is symmetric fuzzy soft multi relation on
(F,A). Then ∀(a,b) ∈ A×A
µR−1(a,b)(u)= µR(b,a)(u)= µR(a,b)(u)= µR−1(b,a)(u), ∀u∈Ui, ∀i∈ I
i.e. R−1(a,b) = R(b,a) = R(a,b) = R−1(b,a). Thus R−1 is
symmetric fuzzy soft multi relation on (F,A).
Conversely, let R−1 is symmetric fuzzy soft multi relation on
(F,A). Then ∀(a,b) ∈ A×A
µR−1(a,b)(u)= µR−1(b,a)(u)= µR−1(a,b)(u)= µR(b,a)(u), ∀u∈Ui, ∀i∈ I
i.e. R(a,b) = R−1(b,a) = R−1(a,b) = R(b,a).
Thus R is symmetric fuzzy soft multi relation on (F,A).
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Table 7. Reflexive fuzzy soft multi relation R
R (a,a) (a,b) (a,c) (b,a) (b,b) (b,c) (c,a) (c,b) (c,c)
h1 1 0.3 0.1 0.1 1 0.4 0.4 1 1
h2 1 0.5 0.7 0.6 1 0.1 0.1 0 1
h3 1 0.8 0.9 1 1 0.3 0.3 0.9 1
c1 1 0.7 0.8 1 1 0.3 0.3 0.8 1
c2 1 0.1 0.5 1 1 0.4 0.4 0 1
Table 8. Symmetric fuzzy soft multi relation R
R (a1,a1) (a1,a2) (a1,a3) (a2,a1) (a2,a2) (a2,a3) (a3,a1) (a3,a2) (a3,a3)
h1 0.6 0.4 0.3 0.4 0.4 0.3 0.3 0.3 0.3
h2 0.2 0.1 0.3 0.1 0.1 0.1 0.3 0.1 0.6
h3 0.5 0.3 0.5 0.3 0.3 0.3 0.5 0.3 0.5
c1 0.7 0.3 0.6 0.3 0.3 0.3 0.6 0.3 0.6
c2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.2
Proposition 5.7
R is symmetric fuzzy soft multi relation on (F,A) if and only if
R−1 = R.
Proof :
Let us consider R is symmetric fuzzy soft multi relation on
(F,A). Then ∀(a,b) ∈ A×A
µR−1(a,b)(u) = µR(b,a)(u) = µR(a,b)(u), ∀u ∈Ui, ∀i ∈ I
i.e. R−1(a,b) = R(b,a) = R(a,b). Thus R−1 = R.
Conversely, let R−1 = R. Then ∀(a,b) ∈ A×A
µR(a,b)(u) = µR−1(a,b)(u) = µR(b,a)(u), ∀u ∈Ui, ∀i ∈ I
i.e. R(a,b) = R−1(a,b) = R(b,a).
Thus R is symmetric fuzzy soft multi relation on (F,A).
Definition 5.8
Let R1, R2 ∈ FSMRU (F,A) be two fuzzy soft multi relations on
(F,A). Then the composition of R1 and R2, denoted by R1 ◦R2
and is defined by R1 ◦ R2 = (R1 ◦ R2,A× A) where R1 ◦ R2 :
A×A→U is defined as ∀u ∈Ui, ∀i ∈ I and ∀a,b,c ∈ A
µR1◦R2(a,b)(u) = maxc{min(µR1(a,c)(u),µR2(c,b)(u))}
Proposition 5.9
If R1 and R2 be two fuzzy soft multi relations on (F,A), then
(R1 ◦R2)−1 = R−12 ◦R−11
Proof:
Let us consider R1 and R2 be two fuzzy soft multi relations on
(F,A), then ∀a,b ∈ A
µR−12 ◦R−11 (a,b)(u) = maxc{min(µR−12 (a,c)(u),µR−11 (c,b)(u))}
= maxc{min(µR2(c,a)(u),µR1(b,c)(u))}
= maxc{min(µR1(b,c)(u),µR2(c,a)(u))}
= µR1◦R2(b,a)(u)
= µ(R1◦R2)−1(a,b)(u), ∀u ∈Ui, ∀i ∈ I
Hence (R1 ◦R2)−1 = R−12 ◦R−11 .
Proposition 5.10
If R is symmetric fuzzy soft multi relation on (F,A) then R◦R
is symmetric on (F,A).
Proof :
Let us consider R is symmetric fuzzy soft multi relation on
(F,A). Then R−1 = R. Now (R ◦R)−1 = R−1 ◦R−1 = R ◦R.
Hence R◦R is symmetric on (F,A).
Proposition 5.11
If R1 and R2 be two symmetric fuzzy soft multi relations on
(F,A), then R1 ◦R2 is symmetric on (F,A) if and only if R1 ◦
R2 = R2 ◦R1.
Proof:
R1 and R2 be two symmetric fuzzy soft multi relations on (F,A)
implies that, R−11 = R1 and R
−1
2 = R2. Now (R1 ◦ R2)−1 =
R−12 ◦R−11 .
R1 ◦R2 is symmetric on (F,A) implies R1 ◦R2 = (R1 ◦R2)−1 =
R−12 ◦R−11 = R2 ◦R1.
Conversely, (R1 ◦R2)−1 = R−12 ◦R−11 = R2 ◦R1 = R1 ◦R2.
So R1 ◦R2 is symmetric on (F,A).
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Table 9. Transitive fuzzy soft multi relation R on (F,A)
R (a,a) (a,b) (a,c) (b,a) (b,b) (b,c) (c,a) (c,b) (c,c)
h1 0.5 0.4 0.4 0.3 0.4 0.3 0.3 0.4 0.5
h2 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.3
h3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
c1 0.4 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.4
c2 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Definition 5.12
A fuzzy soft multi relation R ∈ FSMRU (F,A) is said to be a
transitive if and only if R◦R⊆ R.
Example 5.13
Consider the fuzzy soft multi set (F,A) as in Table 1. Then the
relation R be characterized as in Table 9, is a transitive fuzzy
soft multi relation on (F,A).
Proposition 5.14
R is transitive relation on (F,A) if and only if R−1 is transitive
relations on (F,A).
Proof :
Let us consider R is transitive relation on (F,A), then ∀a,b ∈ A
µR−1(a,b)(u) = µR(b,a)(u)≥ µR◦R(b,a)(u)
= maxc{min(µR(b,c)(u),µR(c,a)(u))}
= maxc{min(µR(c,a)(u),µR(b,c)(u))}
= maxc{min(µR−1(a,c)(u),µR−1(c,b)(u))}
= µR−1◦R−1(a,b)(u), ∀u ∈Ui, ∀i ∈ I
Hence R−1 is transitive relations on (F,A).
Conversely, let R−1 is transitive relation on (F,A). Then ∀(a,a)∈
A×A,
µR(a,b)(u) = µR−1(b,a)(u)≥ µR−1◦R−1(b,a)(u)
= maxc{min(µR−1(b,c)(u),µR−1(c,a)(u))}
= maxc{min(µR−1(c,a)(u),µR−1(b,c)(u))}
= maxc{min(µR(a,c)(u),µR(c,b)(u))}
= µR◦R(a,b)(u), ∀u ∈Ui, ∀i ∈ I
Hence R is transitive relations on (F,A).
6. Conclusion
In this examination work, the concept of fuzzy soft multi relation
is explored and its fundamental properties are to be studied.
Also, we present the inverse of fuzzy soft multi relation and
some fundamental properties in regards to with these ideas
are investigated. Also, we examine reflexive, symmetric and
transitive fuzzy soft multi relations with numerical samples and
study the effect of inverse on these various types of fuzzy soft
multi relations.
References
[1] MOLODTSOV, Dmitriy. Soft set theory—first results. Com-
puters & Mathematics with Applications, 1999, vol. 37, no
4, p. 19-31.
[2] MAJI, P. K., BISWAS, Ranjit, et ROY, Akhil Ranjan. Soft
set theory. Computers & Mathematics with Applications,
2003, vol. 45, no 4, p. 555-562.
[3] MAJI, P. K., ROY, Akhil Ranjan, et BISWAS, Ranjit. An
application of soft sets in a decision making problem. Com-
puters & Mathematics with Applications, 2002, vol. 44, no
8, p. 1077-1083.
[4] ALI, M. Irfan, FENG, Feng, LIU, Xiaoyan, et al. On some
new operations in soft set theory. Computers & Mathematics
with Applications, 2009, vol. 57, no 9, p. 1547-1553.
[5] ZADEH, Lotfi A. Fuzzy sets. Information and control, 1965,
vol. 8, no 3, p. 338-353.
[6] MAJI, P. Kumar, BISWAS, R. K., et ROY, A. Fuzzy soft sets.
J. Fuzzy Math., 2001, p. 589-602. J. Fuzzy Math. 9 (2001),
589-602.
[7] ALKHAZALEH, Shawkat, SALLEH, A. Razak, et HAS-
SAN, Nasruddin. Soft multisets theory. Applied Mathemati-
cal Sciences, 2011, vol. 5, no 72, p. 3561-3573.
[8] BABITHA, K. V. et JOHN, Sunil Jacob. On soft multi sets.
Ann. Fuzzy Math. Inform, 2013, vol. 5, no 1, p. 35-44.
[9] ALHAZAYMEH, K. et HASSAN, N. Vague soft multiset
theory. International Journal of Pure and Applied Mathe-
matics, 2014, vol. 93, no 4, p. 511-523.
[10] TOKAT, D. et OSMANOGLU, I. Soft multiset and soft
multi topology. NevsehirUniversitesi Fen Bilimleri Enstitusu
Dergisi Cilt, 2011, vol. 2, p. 109-118.
[11] MUKHERJEE, A., DAS, A.K., SAHA, A. Topologi-
cal Structure Formed by Soft Multi-Sets and Soft Multi-
Compact Spaces. Annals of Fuzzy Mathematics and Infor-
matics, 2014, vol. 7, p. 919-933.
[12] ALKHAZALEH, Shawkat et SALLEH, Abdul Razak.
Fuzzy soft multiset theory. In : Abstract and Applied Analy-
sis. Hindawi Publishing Corporation, 2012.
[13] MUKHERJEE, Anjan et DAS, Ajoy Kanti. Some Results
on Fuzzy Soft Multi Sets. International Journal on Cyber-
netics & Informatics, 2015, vol. 4, p. 51-65.
52
A. K. Das / International Journal of Computer Science: Theory and Application
[14] MUKHERJEE, A., DAS, A.K. Topological structure
formed by fuzzy soft multisets, Rev. Bull. Cal.Math.Soc.,
2013, vol. 21, p. 193-212.
[15] MUKHERJEE, A., DAS, A.K. On fuzzy soft multi set and
its application in information systems, International Journal
of Computer-aided Technologies, 2015, vol. 2 no. 3, p. 29-
46.
[16] MUKHERJEE, A., DAS, A.K. Application of fuzzy soft
multisets in decision making problems. Smart Innovation
Systems and Technologies. Springer Verlag. 1, (In press)
[17] ZADEH, L.A. Similarity relations and fuzzy orderings. In-
form. Sci. 1971, vol. 3 p. 177–200.
[18] MUKHERJEE, A., DAS, A.K. Relations on intuitionistic
fuzzy soft multisets. Lecture Notes in Electrical Engineering,
Springer Verlag, 2015, vol. 339, p. 607-614.
53
